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(54) mw<D&m %&<DM*Ltci3-ti7?h^y~¥mK-<D%®Mm?>/w?i 



(57) 

j|*>/^R&4 4 3fttl^:t~>m^©75/i& 



1. so o&tcv-^x-f yfi(^©7 5 / m&G-tz p -X? v W¥—"£<n$m 
t ^-(D^mmm?^? Wo 

2. mnor^/mifi^V'y>, T7=y> n^y, •fyc^^ 
i?y^ F^yfc'iWf^yiWSft^lfi^s, nr&Kiicfleit 

>-/^«„ 

4. 4 4 3tti:^ ft=y w©7 5 / i&tts /t - h^y-wmm 

5. itfiaror^ /sas^y v^, ^y>, n^v, ^yn^->y, 

7. 7 6fiiiWT^y£(^©7? y&Svrtsfl-tf?? hisy—vvmrnr 
t>^-7?~-tf y ■<■?<?■ vo&m&m 9 9 St. 

8. m&<DT5.;m&y]) 75^y> /<!>:✓, v4~», ^^-^ 

i?y>\ M'd-=>'*3j;^^->J:*J^5#^?>Stf^5» fit** 7 dfBift 

10. p-jf7t hi/y-^(D&mT?±^?-#v^y°^y<D^Mmf'y-'^ 

11. twnE©«B5tt#ji»^«aEji»«asT5 /«b ooo^y^a-m 
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~y&£X$*^*~y£ym&mfrbW\tn5T * /m%^~YT6fcfr<D^ 

12. BWB©«tt#JI«I^*Jlfl«^T5 /H5 OOO'^f-f y^^- KT5 

13. hi/y-ifoS^T^ir^^-jKy^^Fco^^^y/-?^ 

14. fWB©g M£#M^S^^ff ISrjST ?;i443©^ft^y^3-Kt5 
Uftiz-yyyy, Ty~y, n^», ^yn^->y, ±yy$s£Uh 

15. tfrfa©^i#^W^^M^7jST5 /St4 4 3(0pt^d-=^ft3-Kr5 

16. $—%y? hv^— tfoWstfT^-fe^-^S^f-Ko^**^^^ 

17. IMnE©fflJffi#J|»^«aEJ|»«aST5/lfc7 eros^^Ti'fca-KI-SW 
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is. mm^mmmmmmmmmm^r ^m7 eow^yir^miip 

19. 5 o om^>x'r«(>'£ktt-<DT z ;m%#-t& p -Jf9 ? h-y^-foii 

20. ifia®T5/l6^^y v*>\ 77^X ^V>, -fyn-fv'V, 

21. tfiaror^y'S^y vifctt-ty v-e&a, w*^i9(cie««i«»» 
r * ± -f 9 - # y ^ ^ k a ttamftm 

23. tufB©T5y^^^y 77^y, ^!)y, n-fs/^ -fyp^f^ 

24. ttrfBOT^BMW^-Cfca, ff*rl22^fB«©^«ti„ 

25. 7 6#te'>*7^>J^©TS/»&W-f5 0-;tf?* i?cDg#Sft7 

y KSr^-rswseiija*. 

26. tfrfB©T5 yt^T*!) 77 = ^ n-fs^ -fya^f^ 

27. ffjia©T5 /mtfv4><>-£tztz j t y yt-fcs, if3ftii25i^iBi6©fjt;»ij* 

(a) m-^fr&fawm : 

(i) K-J— # y Kr^fr ; 

(ii) hfcWJittfcT-*-?^ h^tt^^St; 

(iii) &-%y# £©»tfa»&#Kttli:j«SBWr*-fe:/*- 
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m^s & 13 , £ fcRW^r * -fe 9 KB: 5 0 0ffl:^ >SW 
(iv) ±|BrofiH4»^-e#tR«b5S£R KffttS* 

i !> St«»«^fls«JFM ft Pfiih-T 5 ) ; 

(b) gS©£*&K£ai£U ^LT 

(c) ±|B©SK©3E*aSSrgt«q»a©T^9^ h*ffl^T# ib^fcSS 

29. gfflBors/aas^y ->v, 75^^ *y>. -fyp-f-^ 

©*fc 

30. tutsror 5 j mtf-t y y v-efcs, w^g^stcfBtteo^ife, 

31. T"J-5>f hft^^Sfc^SftaifvyA^T^-f hSrSSfSfc 

(a) g^7>£&©j&5> : 

(i) wmvi— #v m&t*i 

(ii) S7t7^ Mc«*«J*7'-*-5'f YW^&9^^W: 

(iii) /3-#7* F->^-f©^^b*fK)rt5»i7^ty^- 
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(iv) ±fa©^tt»*«^tsjSL5 5SK «r©n£*, m^mm 

(b) £K©£*jt£&aiJeU -Er LT 

( C ) jife©se«^ma^^^^»r^7'f h£fflivT#e>awts« 
(Dnm&&hvcm.-f%^ tfa^ty^f ©r-j-5-f bwssrsars, 

33. tfjfa©T5/s^p-r->v^fe5, it5j<3iif5)<3i3i(iiB«»*?ife„ 

34. T-Ty-f h%-$A J T^&k^ffi£tiZ>-V-y7^<DT-t7j h&jei-fSfc 
feW-fA/Tyfe^ Sfjjot, 

(a) Rf-V7>£&©fi!t# : 

(i) K-J— # U -<7^ Kft## ; 

(ii) mr-Ty^ Y\cmmW£T-ty4 hft^tt^^^Jt; 
(iii) F^- 1?©Srtf;a>ib#«l$l£$3l#*T^i?y^- 

£ fe tett»*T y KB: 7 &mz'yy,y-4 >Skft<DT 

(iv) ±fc©^»*«-g>fl£iKJfcL3S*1f (•?:©«*. HSSttlt* 



(b) m%(Dmmm*m%.u ^lt 

36. BfrfSwT^yK^u^vy^fcd-fey >-es>3, lijjiigs^iEftrom, 
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gg 

14cD# y WgiKm±<OftWE£. (complementation) 3;/cSi#££-(reassociat 

ion) ^i>tffiW*&£)«*5^-l^Ay7 n&ftZti 
b 9 n A c i>fc9iiC$^Sa* © 2 -fe i 3 -KfrKit£t*, Lt^iS 0 - 

Bmmffimmw£®-%4 a / r y-w m^mm^tobom^wM tvx 

M%&tlX%tc c FarinafeiTKolke C0*H#l f F®4, 378, 428^- (1983^3,329 
BSSf?) feil^GonellibdgSl, Biochem. and Biophys. Res. Commun. 102:917 
-923) ft, y HT~ V<DMmm&*£.f$£ltZtcib<DS'<zf?- FKXXt 



5) ©ff^KS^^A/Tylr^&IJiEL-C^So rcDTs/ir^^t^© 
JjfefttLTii, S^T^H (Ti/il-20) ^**S^-$tvfcT^7^ K 

jM©s*w^« (7^/i2i-i24) , T-rj-i v\mmwmw, & 

n 5o s * y^«ff^ ©«cH Jj- bftv ^ s - Fgra-#©««, 

A7 7-7t^I^ Henderson«3^11!f#t ! F^4 ) 708 ) 929 ^- (1987^11^ 24 B 

) & it/ Henderson© PCTffijigS?PCT/US90/02491-S§- (1990^11^ 15 B4iM) iHfE 

, I?£®iH£iJ©?j£S 1 1-4 lacZ M15j3-#7^ h->^-f 

^*«*itf«S2 3-3 l^Ltl^ lacZ M112 ^Sfr^^JfbH 



lifcoTit, bfca K^HBr^T^^W b t ©ftS-tfSifBttft© 

5i»Tf-7^ b©**£it:0!IL-t^5 o mtT^y4 b©££ ^ftiftSi^ 

©^ftT^*«£ftfcg#Sffitt^ r^^Sffi (open rate) j fc LTS££;K * 
©Tyi?^^#5;ifc©T*t5ft;^y^7vv£^LT^5 0 
Krevolin&itMates ©^#1^ mill?92304354. 1-S|- (1992^11^ 19 H^H ; 

ftfc^/S -#5 * b *s?—W&-<r> 2 ow^° y ^y=f KSrtflW© /3 -#7 >r 

T^-feT^-iRlX, a>T * ir:/^ -jKD^f Kti2o©ifr©5 *>ro^t 
v^Ttt>0, fc /3 -#7;? b^— ^75/1 
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Q—tfyfY ViiftT-mm 540, ooo^/v h y/^fffc 5 

0 4o©|S)-©l|i*#:^1023fi®T5y^bije , 9, ^3x^116,000 

503 1 «£ y a f v^xTJvffc&iD-iBLmwtomft 

fc#fc>o-C^^^o fe&mm#%M&£"£5tc#><Dm*<z>%-A#<Din vitrei 
5 0 p-tfy? h^- e©=*#--*##ffifc»tt«»&**L5 
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y-500 t^T-fy-i o 2 ltfsps^ftfc 



(Jornvall £5, 1978, Biochem. 17, 5160-64) o Ztlb 2 OGDgyfiCD^/VJj^v' 
[Cf4, 7 8 fit, 3 8 9 &*3 J; V 6 0 2 (fc© 3 0©iiJP© ^ ^ V geS^fgSfflj § 

ttfc, */^=¥^^/Wtttaffl#tt(cM^5Ml 5 ©IB* rta* 
^fPJt&t^T, iofc^SHt^Sr it, as>5«OT5y«MEo«BfH: 

si-KLrt^cfc 0 p-%y? h->^— tfsttwiiap tit) r-t7-r ^tov^ 
&rsr-*-5>r h («*.«, *fflfcit>m^itMt)) *it)jE»ttfta-ct5 

f4#^?§^^fl'|Sa5#^$tlTV^(G. Winter^, 1982, Nature, 299, 756 
-758*3 it* A. Wilkinson b, 1984, Nature, 307, 187-188) 0 Estell *b 
WfF*4, 760, 025 # (1988*p7£26H3Bfr) 14, ^<O^O^ft=ygI©7 

iST-^fBaiL-tV^So Koths £ ) c7)*|l<|#| i F^4,752 > 585 (1988^ 6 ^ 21 B^ff 
) *3iU«lKl^5 ) 116,943 * (1992^5^26 0^) ^y^-n-f*y-2* 

, ^a9$^T4fcttji«fi^K:J:5IWfcftait^^^=/i'aa6ftlSI*o 
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Buchwalter£3©^#|#| i Fttl^91106224.8-^ (1991^11^ 27 H^M) i4^ M&. 



t©yv h hPf yif^SrlEiLtV^. Breddam b®PCT/DK91/00103 (1991 

y^it^mi^mLxm^m^M-r6mmm<7)^^m±^x^?> 0 Mattes 

&»3ffl#frSH 963,469 ^ (1990^.10/3 16 0 ISfx ) |3 5 * V 
O75/i4 3 0-5 5 0 <DWH.\H<Dh^>T 5 / ^SrflilOT 5 / g?i^x.T, S 

>v^fC£#3r tSrfBiELTl/^o Estell b (1985, J. Biol. Chem. 260, 651 

8-6521) BX^fDwro^^sy 2 2 2ii (r0>#iS0>Hfl:fl«FFJ£tefl;ro 

*ii(-Mffi$tLfcliM c f»*lli|#rFWIim08/lll > 248^- (1993^ 8 £ 24 0 tfM 

V<DW*T9*79~X9 mftttDisx 1 ?* is- 6 0 2jtt©£W4#JI 
± 3 ll«T 5/16 (»*L<i±iry B*i±, 6 0 2fuic-> 

tf©T5yifcM6©#-t*J-WH:, Kalnins b 
, 1983, EMBO Journal 2, 593-597 iC|g %C0"efe 9 , ■?:<£> H^|*)^£# 

#t LTrrlrffl^AixSo *$knm—)J7 9 Vis?— lacZ 
'Mk^<D%V KE5fl*S»SSn, -#5* hv-^'-iftt Fowler #±1* 

Zabin (1977, Proc. Natl. Acad. Sci. USA74, 1507-1510*3 £tfl978, J. Biol 



-13- 



. Chem. 253, 5521-5525) \C X <9 Ktul-fg^ $tbfcl021T 5 J 81^*1? tt* < 10 

23T 5 j m&m>tbf$.& t £ ntc. 



^mmi-±, hi/?— ^(ommr^^y^-^v^^vm^^mm. 
[i^f'fy-soo&tyyifcii/'!!) yt«Ltfc5g-*7^ 

^SEJI^/^ifftilft-fSo #«?*LV^<D(4^7MV-7 6fti=^--> 

1 «t 5 #v ft frr 5 ^y/^fit*^iaotift$}i5^, 

£ 5 Lfcffi&£y>& < £ 1 o(47 5 y gf&H 5 0 0, 44 3 Sfcf* 7 6 
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'14© fe 5 mm £ * 5 £ t tf * n - K-t — fASTirtJK.K 

#3&BH ©*f&*£#S&R * ^ * Sii, »»7 ? * 7° 9 - £ a - K-f 5 ate 

Tt<5„ g|5fe#^W^^^fl58?£(WallaceP), 1981, Nucleic Acids Res. 9, 
3647-3656 ; Zoller and Smith, 1982, Nucleic Acids Res. 10, 6487-6500 ± 
tf Deng and Nickoloff, 1992, Anal. Biochem. 200, 81-88) 14 0 —tf 7 9 V is 

y—^<D-y^T4 y-soo, / 4 4 3 *fcf4^y L -f y-7 6oe 

5 y »n: «t ag&^fg t i-a 0 # y KWfr©ft^&i4«Pj©tG 

©Bf^fofiRt), r©»^ii_hlE©^f*{c^i-ari-7-i' Mft£«i* 
HiUltl^ * 5 £ #® fl* & 5 „ £ ti fc ©1*11 & tf- V £ tfig S ft 7 
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if Stt t «S#»T * ir -f9 - E A 2 2 ©S£*K)ffitt= t Srifctfc Lfc ^9 7t*fc 5 
@2lt #3&9i©&&££* Re A4 5 Visit— 

1113(4, *MO^MI^y/^fEA3 3> EA3 4. EA5 1*5it/E 
A5 0 0Vffl5ff)S-#7^ hi^-1?ffitt£glll*T^ir:7^-EA2 2©^ 

T&iV^S, I^SB^Wji"Cfo5„ HDgBife (conservative substitution) t 

\t. muLtc^^L, fr^&mvi— tfiiffi-tz&mT ?-f7?-<Dmj3t. 



ii*S#fF^4, 708, 929 -^tcf^ £*VC^5 E A 2 2ffc5„ 

4 3^©^^=^^a-K-r5{iBlc^^StrS^$*. tW:±9^f* 



© r $ y kihm & w-r 5 d n a ©Eg^-m t n n \m < p - # ? 9 v -> 

^3-Kt5 lacZite^OaW^DNAlB^J— ©-T>-7^-A(in frame) 
aStt, ^fflV^#5rHStl5„ £ 3 Lfcgffift*!^, 708, 929 
3££ttT^3 0 

Xh&a In Vitro International^. (IVI) (Ann Arbor, MI) ©AjjlM^AMA 1004 
(gffi## 10051) |iT5/il 3-40m$tt^-*7^ if|# 
(EA2 2) roift^Srft5^^5 KpMG2 2Srft*ri-5 0 
^liSftAMA 1004, IVI 10050 ii7;/i3 0-3 7 Z^^tfc 0 -jjy9 Y 
iyy—V&mr (EA14) Oiftfe J f : Srfi5 7'5^5 KpMGl 4Sr 

ktkmmmz xvm &n* y vxh *> , si* k-j— t 

»J*-f-5 * 5 1 OT?*> 5 . ■CSt'* 5 Bt& $ ;Hfc#£©§#* T * -fe 7° * 
-??MS?^7fliEA2 2^^btl, EA2 2i±j3-#7? if 
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<Dmti*mftf?B4,708,929 ^KBS* HUrte 9 , #|xJfEA5, EA1 1, E 
A14, EA1 7, EA18, EA2 (K E A 2 3*3 £TJ?E A 2 4 tfS&So jgS 



Sa?lJ©T$/^f4B2 6-5 4c7)H(^&Sf£?>5o EA2 2lr$5V^Ti4, ^£Hr 
Ji-fc#38ffl©«KHl*3-eS>S. <»7*^:/*-ttBkfflieSfttiKB92304354. l#tz:# 

^5 i-rS&e, -fftfr^ill^TS: 7^5 0 0, 4 4 3*/cf4 7 6©^fto 

^y*3±tf77^ hg^y/^ftffiSflfflL5 57t7^ h K*-f V 

#FFfS4, 708, 929 4f-fc»3fc£ft-a^5. 



ftp-* 1 ?* his?—e<D»mim-vbz 0 
mmmi 

DengiNickoloff (ilfrfl) tbfc^oT, giaT^ir:/^-E A 2 2 © 

ffltffrttjltt$&£jlVI%fc: ± 5 ^fEA5 0 0 V£«|gLfc 0 E 

A 2 2©#JiJte : f : Sr^t?a»7 p 5^5 Kttp 2 3 0T'foofc, /M" 7* y ^ -*? 
-fa ^CD7tfeCO)I^Lfc2 0^**5^1^5 0 OetC^X^^a^/^ V^. 

i^R&O&S mut S E. colitt BMH 71-18»C^S^Lfc 0 
«#^a^^^tLfc^7^5 K»:A-A--Sr lacZfcSt* AMA 1004 \z.-ftffi&BMB. 
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mmm2 

mmT?±7?-%m^m?y;<?mEA4 5©«ig 

DengirNickoloff <Dttk (SM) lafciioT, IaT^t/?-EA22ffl 

2©flBiaifirP*-&trW*7 p 9^5 Kttp 2 3 Offeot /M'^lWif-v' 
3 >Wc*©*^l/c2 owtkS&itM 4 sti^ft^y^fen^^y^o 

e>t, rti^©yv-r-7-i4^^ y-^^^*o<tD«s^©sWT-^tv^fffc* 

Stttfcp 2 3 0 K 2o<D-fy-(-?-%T~—V yf^fzM.. ^*i,b£DN 
AaJ«!J;*5~gfcJ: ^LT^l^ ho^V— >g >£M£oT#ltf« 

3 mut S E. colift BMH 71-18fc:JE?«EALfc. rtl&Wttlfla©-* 

sai^feWbnfc^^? k©^-;v& lacz^an* am 1004 

^ nfftOlAKov^t^ ^ !J— — ^^'Lfco Utt^n-y^^-^ 

Hf^§j£%i4, ^^=y-4 4 3©&»^^ll^38T5/S££#Ltf>o2 
5 K±©flfc©^=-^Sl5{i{iB^fo5) Sr^tf^9^$ Kp 2 3 OT*fcofc„ 
^T^iry^-^^m^>-/^gEA5 l©ffigg 
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A5 l&fl¥£Lfc 0 >-*7M >- 7 6 n-f f>~-<D&{k&iStt&l&* 5 

F^DNA^!)^7- £ Klenow Srfi"eBMi«Jfc-#«J: ft U ^LT 



2 0©ffi|S7°5^ ? Kp 2 2*3iVp 204A>f)EA3 3 CDflfjgjtfK^-^tP 
K£P«Lfc 0 ^5^5 Kp 2 2f4EA2 23r^- Kb, LT p 2 0 
4145 0 Ofei 1 0 2 ltttlBJffift^aEJIftWi-S^^S KT?fcS. 

p 2 o 4 ro*«ttgfMro|?«IEMSr#t 5 2o«/7^^ Kp 2 o I*sit5p 
2 0 2^©ifb-Coftif5ii:^J;(5fi ; ofc, Kp 2 0 1 liWr^fy 

-10 2 1 £-tery ^\cm.^Xh^7^x YX\ ^yxfVT—VUI/-? 

?4 x^ymz-smmztiit. i-itt>*>* B&mp-X'?? vis?—- v<nwm 
mB^^m^y^^. kp 2 QQ*^--*MWtWrtmi\sxmmc>\'it 

ft* $ ®-*|DN A 3 *fc„ ^*HR*g«£S:-*^^ Lfc#, 

#5^5— Klenow Of^", T4 D N A D *5 iffD N A# U 5? * 

K*-*— AMA 1004K^K(Elftbfc. ELV^$M#J:±^ 

Kp 2 0 l*ij:tfp 2 0 2(4«TOftafi^X7'9^^>-^?i^fflV^T^$* 
fco EA2 2!K&W*mtt7-Zfy'(*y>>fK£.'0 p 2 0 4CfAlt 

, EA3 3*3-h*t5p 2 1 l&f£KLfco 

EA3 4^5fc»t, J^y^W—tf III«fcl;:J;5£riJUfc7 6£ftg 
9mmW*V 2 1 ll^^^^tt, EA3 4fc=»-K1-3p 2 1 2£ffK 
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(EA22OJ0 


(EA22©« 


BA22 




100 


100 


EA33 


cys 500^-ser 
cys 1021 ^ser 


159 


123 


EA34 


cys 76 -^ser 
cys 500^ser 
cys 1021 ^ser 


169 


135 


EA500V 


cys 500->val 


140 


138 


EA51 


cys 76 -»leu 


133 


134 


EA45 


met 443^ leu 


117 


323 


mi (EA22, EA33, EA34) 






3*JtafeWSW.«rjB!lS-r5fc»K» 50 mM 1) h JJ 100 mM Jfifb^ h 





I) t> A, 2 mM EDTA, 2 mM EGTA, 5 mM ft^^v"}' A, 3 mM ONPG (o-= b n 
7^=/V-jS-D-^f7^ hfcT5/VK) *5,fctW).03% Tween-20 (^U^v^^l/ 
^y/Vtr^^CICI Americastt»l£»ffill) £r^ti>H*T y-feW WRfo (pH7. 0 
, 25°C) »g <Dffifc<DmMT? J ty'fi-t0.6 n g<DE D 4 £r#Dx.^ ^©S 
J&&405 nm-e* = ^-Lfc 0 ^©gjStWcSWAA/Biin 
Ltffl^fco l*#=¥±&AA/minX1000 

mM (0.5 mg/ml) *UU?8.8 M ©fl*«JST^fitCT24B3 : rH f H 
i"**"*- M,fc 0 lOMg/ml©EA}CffiS1-3#|R«25 „ 1 Srffl^T, ffittT 
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1 W&©f£tt=¥^ A A/min X 1000 

Hi?2 (EA22, EA51, EA5 0 0V) 

* 0.09 mltf 0.22mg/ml (1.96 uU) h U ED4Sr3.67/iM iLfc„ 7yt-f 



cofcfeic, 8.8 Mg/mlcDEA(O|r^3?iHKf&20 /t 1 £fflV^fc 0 
Hit 3 (EA22, EA45) 

¥«ffitt^aiJSi-Sfc*fc, EA<752ftfi££** 0.1 ml ^ling/ml (8.8 /x M) 
iU ED 4 £35. 2//Mt Lfc„ -f V^f is a ^^^MrC 6 UfP^fTo fc„ T 

S'-fe^CDfc&ir, 5 itg/mlWEAtffiS-t5*Rtt20 *t 1 £rffl^fc„ 

ft ^ =rr 3 ftttr y i? mm m zmm l 

50 mM U VggNa, pH 7. 0 

100 mM NaCl 

5 mM mmUg 

2 mM xfwy^Ja ~;vmmm (EGTA) 

2 mM EDTA 

0. 03 % Tween-20 

1 mg/ml CPRG tvK7:n=vH«'s> K-0-D-#5* Mfy/v'F) 

CPRG CD#£TiO).3 nMOa Ft-ED 4 &i$t?T y ir-f WMW.^ "C300 nM 
©ft*©»*T^-fe^-ftfflV^r^»Jll.O ml ICT^Tofco ft^T, ^<D^ 
«O#^ffittro3£*«:10^raKfefc «) 571 nm-C-ro®*^ £25tre^:? — t6 ^ t 
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¥«??St£ coffin 



50 mM U V^Na, pH7. 0 
100 mM NaCl 

5 mM mmug 

2 mM EGTA 

2 mM EDTA 

0. 03 % Tween-20 

3 mM ONPG 

¥»tt®SlJ^tt, 60 mM y ><m% y 400 mM itft-t h U ? A, 10 mM E 

GTA. 2 mM ftgh? ^ -> ? A , 20 mM 7v>ftt h U 0.05% Tween-20£r^tr 

S«f«f(pH6.9)(fT-0.1 mM »tgjS(D|#*T^i?^^-t0.2 ^ M CD a K"j— E 
D4ft>f>'*»'<-H-5^fcK:J:9ffofc 0 ^L±m&X\ 980 /z 1 oryt 

I^/v£405 iim-CO!ft3iySE©|E'fk*ft«£i-5 r. £ (C i <9 %%%%imm 
SLfCo »3fcfi©*fc/#X1000fc L-C»e>nfc»**H2Kg«i- 0 

SIKt-ED4MV^, EA33, EA34, E A 5 1 id XUE A 5 0 0 
V©¥|»)£tt£ rifiSj HE A 2 2©ffitt<!;)tiKLfc 0 

50 mM y VS?Na, pH7. 0 
100 mM i&ft^hy ?A 
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5 mM mmug 

2 mM EGTA 

2 mM EDTA 

0. 03 % Tween-20 

3 mM ONPG 

¥W?£tt®SlJ£!^ 100 mM U h U ^A, 2 mM EDTA, 2 mM EGTA, 5 mM 

0.02% 7^ftt h y 0.03% Tween-20^tfffifT?«(pH 

7.0)^^0.1 /zM »ffiJScD^*T^ir7-^-t0.2 juM CDE D 4 £^fiTM' ^ 
^-Ft5: i:KJ;9tTofc 0 ^LfcB^T\ 980 ul nTyt-JWffimfrW 

405 nm-e»K*iS»»b*^aij/t1-a n t iC «t 0 #**Jtlft(;:$iJ£ Lfc„ usjts 

Wi/5>X1000t LT#f,fLfcfe*^@3fc7Fi- 0 
EAgtl 

100 mM PIPES (1,4- l^/Hfc VK), pH 6. 8 

600 mM NaCl 

10 mM SKMg 

10 mM EGTA 

20 mM T^fcNa. 

0. 1 mg/ml EA45 

10 mM IrffX—l/ 

0.5% ^^JMliLff 

i:80oo^y tv—rtwvwy—fi'm&Lft (M*) 
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100 mM PIPES, pH 6. 8 
600 mM NaCl 
10 mM EGTA 

1 mM EDTA 

20 mM TvMliNa 

2 mg/ml ^i/jfcvtTVK/? >Slf>t 

1 mg/ml CPRG 

0. 93 nM ED28-^^t~'y— y^^ff 

#i<73EDW^tEAf*^?rffl^THitachi 717 g iJ)T^ if (Boehringer 
Mannheim Corp. , Indianapolis, IN) K J; 9 T i/ir-f £rfTofc 0 ta^;VW- 
/KDfflitrE A^tJPx.T 5 £ffl-f Vdra^— b L, ^rO#E D^^Px.fc 
„ ED^©feJP^4' 00" -5' 00" l^©9E5tt)F^ffl5rffi ^T570 nm-C 

iU if >^/K»^*^9 Ml fcLfc. Alltechir=t/^Vt-^-/vKE% 
K (10,000 ng/ml) i^ISLfc. 



15 




Fig. 1 
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